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DETAILED ACTION 

Continued Examination Under 37 CFR 1. 1 14 

1 . A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1 .1 7(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 
3/10/201 1 has been entered. 

Response to Amendment 

2. The Declaration under 37 CFR 1.132 filed 3/10/201 1 has been fully considered. 
However, it will not be addressed in full detail as the Examiner is entering a new ground 
of rejection. 

Response to Arguments 

3. Applicant's arguments with respect to claim 1 have been considered but are moot 
in view of the new ground(s) of rejection. 

The Examiner notes that the pore filled area of Garcera would act as a filter 
regardless of any other intended function. Furthermore, the support would act as a 
filter. Furthermore, the pore filled zone of Garcera modified or not would always 
provide some separation effect. It may not be the effect Applicant desires, but particles 
of sufficient size in a fluid would be captured by the support of Garcera. Remarks that 
Garcera (either declaratory or arguments) does not provide filter effect by the support 
are incorrect. Further, Applicant is claiming an apparatus, not the function or method. 
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Thus material treated or capable of being treated is irrelevant. Further, in Garcera, 
there is no evidence that the modified support cannot be modified from the interior. 
Additionally, it has not been shown by Applicant that modifying the Garcera support by 
swapping the direction the pore filling is provided destroys the function of Garcera nor is 
there any express teaching found in Garcera to support an argument of teaching away. 
Claim Rejections - 35 USC §103 

4. The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 

5. Claims 1-4 and 6-8 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Mott (USP 4,186,100) and in view of Garcera (USP 6,375,014). 

Mott discloses a membrane for tangential filtration of a fluid (title/abstract) in 
figures 1-4 comprising: 

A porous support (10) having an inner surface (for example surface 36 beneath 
layer 66 in figure 3, also see interior in figure 4) and 

At least one separator layer coated on the inner surface of the porous support 
defining a flow channel for fluid to be treated having an inlet and an outlet and the 
permeate passes through the layer and support (66, see also C5/L25-45 - adapted for 
RO adding layer 66 to upstream surface 36) 

Wherein the porous support has partial pore filling using inorganic particles (e.g. 
nickel - C4/L9) beginning at the inner surface and in contact with the separator layer 
(C3/L64-C4/L25). 
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Mott is silent as to the partial pore filling being variable to provide a mean 
porosity gradient in the flow direction. 

Garcera et al. discloses a membrane with an increasing mean porosity in the 
direction of flow (Abstract) in figure 1 comprising: 

• A porous support (1 ), delimiting at least one flow channel for fluid to be 
treated (2) flowing in a given direction between an inlet and an outlet (see 
in figure 1 arrows indicating direction of flow) 

• Having variable partial-pore filling (C5/L50-65 - impregnation) on a portion 
of the support of a constant thickness creating a mean porosity gradient in 
the direction of the flow of fluid (Abstract, see section 3 in figure 1 , "region 
impregnated", C4/L35-41), the minimum porosity being located at the inlet 
and the maximum porosity at the outlet (C4/L23-35 - see also figure 1 , 
decreasing amount of impregnation from inlet to outlet) 

• Partial pore filling using inorganic particles (C6/L15-30 - ceramic particles) 

• A separating layer (C2/L55-60, C1 /L1 -25, C4/L1 -1 0) coated on the inner 
surface of the porous support (see C1/L4-15) 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify the membrane of Mott by modifying the partial pore filling by 
providing a variable partial pore filling as taught by Garcera to provide a permeability 
gradient in the direction of flow of fluid to be treated (C2/L34-36 - Garcera) and 
addresses the concern of transmembrane pressure changes through the tubular 
channel (C1/L25-45 - Garcera). 
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Regarding claim 2, modified Mott discloses all of the claim limitations as set forth 
above. Furthermore, Mott as modified by Garcera et al. inherently discloses a flux 
density gradient per unit of pressure with the minimum flux at the inlet and the maximum 
at the outlet since the porosity is lowest at the inlet and highest at the outlet. 

Regarding claim 3, modified Mott discloses all of the claim limitations as set forth 
above. Mott as modified by Childs further discloses that the mean porosity of the 
support increases inside the support in a transverse direction to the direction of the flow 
of fluid between the inside surface and the outer surface (see figure 1 of Garcera et al. 
and further figure 4 of Mott). 

Regarding claim 4, modified Mott discloses all of the claim limitations as set forth 
above. Mott modified with Garcera. further discloses that the variable partial-pore filling 
is made over a depth from the inner surface which decreases in the direction of flow 
(see figure 1 in Garcera et al. along with figure 4 of Mott combined as such to create the 
partial-pore filling from the inside to the outside and a decreasing penetration depth in 
the direction of the fluid flow). 

Regarding claim 6, modified Mott discloses all of the claim limitations as set forth 
above. Mott further discloses that the pore filling is obtained by penetration from the 
inner surface of support using inorganic particles smaller than the mean pore diameter 
of the support (C4/L5-25). Garcera et al further discloses that the partial pore-filling is 
obtained by penetration of the support with inorganic particles whose mean diameter is 
smaller than the mean pore diameter of the support (C6/L15-20 - 0.1-4 micron particles, 
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C8/L10-21 - 12 micrometer initial pore diameter, C6/L5-10 - "inorganic" impregnation 
material). 

Regarding claim 7, modified Mott discloses all of the claim limitations as set forth 
above. Garcera et al. further discloses that the penetration of inorganic particles is 
followed by sintering (C5/L64-C6/L5). Mott also further discloses that the inorganic 
particles are further modified using sintering (C4/L33-65). 

Regarding claim 8, modified Mott discloses all of the claim limitations as set forth 
above. Mott as modified by Garcera further discloses a mean porosity which increases 
in a substantially continuous manner in the direction of the flow of fluid to be treated to 
obtain a substantially constant permeate flow along the flow channel (see figure 1 of 
Garcera et al., C5/L30--52). 

6. Claim 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over Mott 
(USP 4,186,100) in view of Garcera et al. (USP 6,375,014), and further in view of 
Grangeon et al. (USP 6,499,606) with French foreign priority date of 8/4/1999. 

Regarding claim 9, modified Mott discloses all of the claim limitations as set forth 
above. Mott does not explicitly disclose the use of mean porosity plateaus in the 
direction of flow, with the length of the plateaus being substantially identical. 

Grangeon et al. discloses a cross-flow filter membrane (title) comprising a porous 
support and a separator layer (abstract) in figures 1 -3. The membrane has an inorganic 
porous support (2) with a separator layer (4). Grangeon et al. in figure 3 discloses a 
thickness gradient in the separator layer that diminishes in steps P in the flow direction 
of the fluid to be treated (C4/L35-45) which are of substantially the same length. 
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It would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify the mean porosity gradient of Mott as previously modified by 
Garcera such that it is stepwise using plateaus as taught by the separator layer of 
Grangeon et al. for the purpose of having areas of known mean porosity at constant 
levels rather than potentially variable continuous zones. 

Conclusion 

7. Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to DAVID C. MELLON whose telephone number is 

(571)270-7074. The examiner can normally be reached on Monday through Thursday 

9:00am-5:30pm EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Vickie Kim can be reached on (571 ) 272-0579. The fax phone number for 

the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Tony G Soohoo/ 

Primary Examiner, Art Unit 1774 

ID. C. M.I 

Examiner, Art Unit 1777 



